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(54) ROTARY FILM FORMING APPARATUS 

(57)Abstract: 

PURPOSE: To provide a rotary film forming apparatus 
favorable for reducing the effect of the shape of a substrate, 
avoiding the irregulality of the thickness of the film formed on 
the substrate and avoiding the transfer of a scattering solution 
to the rear of the substrate. 

CONSTITUTION: In such a state that a substrate 6 is arranged 
on the substrate arranging surface of a holder 1 by a vacuum 
chuck, a film forming solution (tetraethoxysilicate) is dropped 
from first, second and third nozzles 36, 37, 38 while the 
substrate 6 is rotated by a drive motor 2. The dropping amounts 
of the film forming solution are in the order of the first, second 
and third nozzles 36, 37, 38. The film forming solution is 
scattered from the substrate 6 by the centrifugal force 
generated by the rotation of the substrate 6 but the scattered 

solution is sucked into a suction pipe 41 from the continuous slit 44c of the pipe 41 by driving a 
vacuum pump 43. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 



17.03.1998 
03.03.2000 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAA WmaWSlDA405212340Pl.htm 3/30/2006 



Searching PA J . . Page 2 of 2 

i 

rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl 9.ipdl.ncipi.go.jp/PA l/result/detail/main/wAAAWmaWSlDA4052 1 2340P 1 .htm 3/30/2006 



(19)B*H*S3W? (JP) 02) & H igp ft ^ $| (A) <ll)«*a»ftlll#9 

#1^5-212340 

(43)&MB ¥j£ 5^(1993) 8 £ 24 B 

(5i)inta.' wwm^ frftmrnm^ f i ^*^B0t 

B 0 5 C 11/08 6804-4D 
H 0 1 L 21/027 

7352-4M H 0 1 L 21/ 30 3 6 1 C 



(21)HJlB#^ 


^¥4-16791 


(71)tBSIA 


000000011 




(22) ttiS B 


spjSt 4^(1992) 1 J331B 


(71)t±il|iA 


&.im:imttm b m 2 t b 1 #«& 




































(72)f|Bg^ 


s« mm 

'gmmflm^m b «r 2 t b 1 #% 


Y4*s 






(72)I8IS# 


Olffl 

WfflllWI&Ttj M BBT2TB 1 #KS 


Y4*s 






(74)ftSA 







(54) l§£WV>Z,m Ete^SM^B 



(57) 

[«J*£] ««6 fc*^ 1 ©SSisgM 1 0 * 

^iyXJU3 6» 0 2 -/ Xn> 3 7 J&Vm 3 ^ X;l/ 3 
■So iSTfiCtJit 1 s XjU 3 6 . I2yX;b3 7, Hi3 ^ 

<t o a© 6 ft hmsti&imNcr £ ji^ * > x 4 3 © 

fgSJ){C<fc *) . ?Rffc?£«©3m4 1 V 9 h 4 4 c 




» » 



1 

r -2. «&{i©{&£P £ & i®.m&$i t . 

$ n tcmnm* m i r 4 m i^s £ s nr i» -2. c 

[IR3J&92] f&^3n£S«#ta:g;*n5S«ia:ga?r 

*>o*.il>#£. 

K*;l/#£@iK;*-fc!-£lfg»jSI5£ . 

-r-sisfgsejjaggg. 

[0 00 1 ] 

[j£ISi_h©f<Jffl#»] ^9Jf*xtr>3-jrifeW<ti 
[000 2] 

[fi£3fc©8!ffi] fi£fcj:*h *£>=!-*£ fcufBn*® 

ito^BSig^giu-c. a 1 0 K^-r^tc. asiatgffis 

0 0^feo*;l/^8.0 li. *;l<#8 0 1 £l!3g;*-tfS 
iEWj*— *802i, SSUg® 8 0 0 ©Hfgtp'OS 0 

o a©±*(ciBg$n)®f5^*ST-rstt*&n8 o 3 

18 05 £*;U#8 0 1 ©«&i3:g®8 0 0 tCfiMS-f £ 

ct&fco. s«8 0 5^mmf--^^K)i4»tcK), $> 

S«8 0 5*K3g9 : -+ •^TiSL//c») 
[0 00 3] L/T. fg»j*-£8 0 2©|g»ifc:J:D* 
Jl/^80 1. »«8 0 5%(HIK3-t±oo > MP8 0 3 
*> 6 ^S©®^^*?ST V . jfc&ATlHBfiRiK** 
«8 0 5±-cm<fctf. CtiiCj:«3a«8 0 5©±(CfiR 
ML. ®8 0 7£ff*)&0-C(,>£. £C3T\ ±IHL^ 

g-c b. m<crt<Dmw -csiitc M-7^+*5-f4t;a^ 
rasa***. a^«. s«8 0 5 ©hkcm.^ 9 

<tu »ffi8 0 5©^<MaWjg{l:-rs. $/c MflSsXifc 
*i»«8 0 5±Tl2;#s-5»fIK*jl,>T. M0J3M©^Jfc 
m8#A £ C « . ftfttc J; «3 jfla&d8K©*5g#± 

m?z>tcib. 0 5 (Dwrntf-xt < % z t , ass 

0 5©«t»ifeJ|S£a&8 0 5©^gPi-CM/lK:^'7^** 1 

[0 0 04] S«:^C^«:J:«3»«8 0 5^e>^t*L/fc 
?Rtfcf£*i. SI ItCCTTHttc. »«8 0 5©SS^510 



(2) 1#ga¥5-2 1 2 34 0 

2 

C<&. ?Rtfc?&#»&l9:gM 8 0 0 £»&8 0 5 £©^W 
<D$L>bB.M S K:«A 1/ . 8 0 7 a £ % -SWS*** 

&. »«8 0 5©Ta*fBS«t<tt±lf/c£UTfe. -?> 
B9 5 * Ptt&Gfldl£k5&£K0ia^£©Bg : l-CBfc 

«:eAT-5. S&8 0 5*^^8 0 UcMZZ.* 

•3 . ^ttSt*8t*s_bfeS8l^Bgra S K«A 0 ^t,>. 
[00053 hcc, m 1 2 tCTn-r^CC^Uf 8 01.* 
10 «8 0 5 # (Si2/*li2) ©J:t#A#ft$£fl2t£-C*£*§ 

^kib. #©ffljg#£i;£„ bp^. s«8 0 5©sa© 
^8 0 5 dfrzm'bfivffi&Ltcmmmttiimwi £ 

&9> ^JC^PtB&t,^©©. fiffl© 1 } 3 :^ 8 0 5 C #> 

eTRtfcLfclRt&iBtB. *U*W2&fc»K fiJ22©«^8 0 
5 d(C8K ^/c€> 0 *:<Dtctb. SS8 0 5^Wt?* 
-5*§-&iCtt, 8 0 5©S2©^8 0 5 d£*;py 
8 0 1 £©^J?ic^Sfc&#«A-r£ra®**&£. 
[000 6] 

[^W*^^LJ:^£-r^S®3 *aWtt±IBLfe*f» 

20 {c^JS3n/tfc©r*o. -e©sw«. 

tj^^s^ss^ttA-r c £ ©iHiiStcww^iBiiK^; 
imsm. z> c £ k * ^ . 

[000 7] 

[PIS?:ft?^-r-55tJf)©^©] fS3^1tC*»*>4@^ 

BSMSig«. ^M$ns*«^sg3n^ssi!:g®^ 

©«*&□* 4>ojg«$&gij£ > *)\>#<Dmimwffi(offim 
30 {cieg$nss^6^tJ!sn^tJHg*®?i-r6K5i^ 

© £ -cmm 3 <TC t » -5 C £ £i|$85[ £ * i> i> <DV$> Z> . 
[0008] g»*3B2 «:*>*^|5I^;RSM^g«. fiS^ 

snsae^tag^n-sssaigffi^t^^f £. * 

£$!&SC£. ^;b^k:^<i$*i*^^©S«S:gS£SS 
£ 0«K^%S ^ i -CMS 1 14 C i 
Sfc£-r5fc©-C*6. 
[000 9] J?5cflg3ft£e«#g:gSn£S 

40 giagffi^^ofe©-^*^. ^Ju^a^o^ffi^K 
b. njfiM*. it n^t«j. iE^. 

©«*&□© ^ % . *->u y ©lHie4''C#J©^P©?$?®T 

fg?iSTa«ii>@r*-sc£*5»SLc» 0 ^©as«. @ 
$s5&£jgggrB. a^©»»T. a«©^iii]©**« 

[ooio] m«. «*&pb. y©iBie4>'C>©a; 
±tcieg3n/c^ i ^*&P£. ibA,y<rMWbfo*>*>& 
so nfc{ag{ci2g$n/cm2et|&p£-c«j^-r#s„ <c 



3 

*$. m2«*&p©st is 2 m&nt #*y©BRi*i4>& 
m«. *)v&<Dm&wtmM<DMMic&s.3titc®.mn 
pb. ^^^©^tcjii^L/rses^nrii-sci^fi 1 

[0 0 1 1 ] &tcK.ffi£M%f(DE.ffi*JX**)l'#<D9\-m 

[0012] tta®ttt2. ^ytc^fi^ntfci). * 

[0013] 

»«±(c?gT $ ft/dgffjiM* . »c^tc ct *) n < mat 

[0 0 1 43 *«©iaig'C^DA:iS^tcJ:D*«^6 

b. temmttc^w^ztiz. 

[0015] 

«. ^fii. mmsntux commie- ^> 2i, ?g« 

So 

[00 16]*AflB. ««i9:g® 1 0 4/ 

li, oy>yi 2*4>ox y yXxy-xi 
3 r leiKpJtgtc >jr - x 5 tc ^ nfc @^#gp l 

4ttM«jaEShTl>S. S«l9!g®l OB. Btst^Q 

SSS 1 5 aWBfifcSh. K^SS 1 5 £»«s9!gTB 10i* 
iliI?--5£$tfI©X3£^ + *f BU 6*JJf5^3nn» 
•5. KSS81 5Bil8Sl 7^ltS^>7'l 8tc« 

[0017] HBft-*- # 2 BBIBHW 1 4 ©TifSSPKS 



(3) 1 2 340 

4 

ME3ft?l>«. ttttNMSI*. «*&K3 0i. WHOM 
£*g&-5*>*3 1 Z>9 3 1 rtOfiH&JftiR&flfcl* 
a-r5&fi^>7"3 2 «*&SS3 1 ££o 

&<'RbS§3 3£. #1^383 0{ClES3n/c«l&>'^•;^^ 
34i > MLK3 3tCiEa3ti/clilU^I/^3 5ir« 

&?■ h7iKJ/>> y t- V (&$mMT h 

P>. B*V-y«SC^ttK, ttfltttO. 7 3 c s t ) 

«*S3&3 o atf&Kct*. litt*SPiot©S 

10 l^XJl/3 6 (^XjUPS: 1. Omm) . g£2{&*&P 
iL"C©^2>X;U3 7 (-/X;l/PS : 0. 5mm) R 
C«P3«l&P£l/T©ai3 ^X;U3 8 (/XAPS: 

0. 2mm) *^RS3nri>-2>„ ^iyX.rt/3 6. ^2 

y xju3 7^13 y x;i/3 8 B-ett-etiastsigDB 1 

0 ©±73 ic{&gi**7T CCt. 
S«SgSl 0 ©®3E#'i>©K±K{4HU I2^XjI/ 
3 7B8P yX;U3 BOWWfcffiRU I3/X;l/3 8 
BS2/X;i/3 7©^ffiiJJcttabrci-5. cic-c. HU 

20 TTSKHCB. tftite^.iUX3 4#|fij6fcU RU<^3 

b&fflctcvtmx'. ?E*i<>X3 2#igsarr£. 

nSTL&OfigiCB. ft^%X3 4*5Ht; i Rt/^^ 
3 5#sgfl£. K LSS 3 3 F*3©i£S: £ > ? 3 1 (C^T. 
[0 0 1 8 ] ©3l§Sg4B. jJ*^$n©HHK:Eg3n 
fclR?lf4 li. K?lf 4 1 tC»i(g3tl/ciS^4 2 

1. &*Sfgf4 2£/)'b-CeR3l i g4 lF^^I-T^XS* 

>X43 tx-w&zti-c^z. m2icTjk-rmcw. i }m4 

1 B y > yi** L . ^-©rtiaSI55CBffiJ3 y > ^gP4 4 

ffiggy >^gP4 4B. y>yt^i 
30 wm^4 4 ai y> ^tfcss 2 i£MS4 4 b i y>ytfta 
^'j^44 ci^u 0 1 (c^-raKc, y >y« 
iii^x y v h 4 4 c ©iS$figB, i ©astaa 
hi o<ta«6 <t©^{cs^snrt^„ 

[0 0 19] Srfgffl©^}!. ^xs?©a«6 (tf 
■iX: 15 0mmX7 0mm. S®6©Tffi©ft** 
S: 180 Omm) *S6€rSffi^:gBl 0 fc 

ISlgL/. X^>7*1 8©|g8&K:J:9»&6£X3£?- + 

?» ^ L/s s« 6 zmfowtsm i o tciijrr s . c ©«i^ 

40 X^3 6. m2 yX;U3 7S^3 >X^3 8*«6>J®^ 
>£?££?&T-f£o C©i#!R?l^g4©X^^>X4 3 
*>fg«b^-t±. 3^ y v Y 4 4 c *»?>©»5lf^ffl*>tf 

>K£$E2 0 0 r pm-C5»ffllHl^3^ fa^iLr|5Ig 
a2000 rpm'Cl 0#ffllH3£<* J&te. 1 lei© 
WfeX ©Sfi ^ > X 3 2 ©jSthttJSBi^ 2 . Oml il/ 

[0 020] ?ST©K«:*ffi6 ©iHllEfC <t «3 jS-C^*^ 

50 S^fiKJJ:*^. C©t#*HSS0Dt?B. jS^jST-T-Sy 



(4) 

5 

XjUtt. 3liyX;U3 6 t W2 /X;P3 7SC;i3 
;i/3 8 LmfflLWhtvC^hftib. j&CvfrtciSB-f 

0<E>*1 -5. 

(0 02 1 ] b^fc^HiSWriirSTfi^ 1 y X;l>3 

<. a^ec^^ccfa^Kon-c^&t*©^. S4> 
*#a#&«^-?& ««6±©j»?&k©j?# io 

[0 022] J&Jg<DK$(Cg«6 ©(nJIg-C^O/c^C^K: 
0 v h4 4 c*>6tR?Mf4 1 &C§Wj±ai>6ft£. SESC. 

'j>ygC4 4*iss3nrt^©-c. ?Rtfc?£©§Wiha?> 

««6©RBB6 a 1 ©«1Sf8:gffil 0 £© 

©««:«« 6 <DmVV>K (fii2/$I22) ©Jt#A£&*§ 

[0023] ±faufc«ic^fiK?g*as6±riAif 

«. 2 5 0* is»n&i*&?xu &*«ftffc0 

^I(Ct)/cf)«ti!7 00*>yxFP-Aggr*5C 30 
t&mmZtltc. »ffi6©aM6 a^©?Rf$ri£© 

ftAcwft^coii-cfeis^/co c©*£> as 6 ©as 

toft) {C^«e>-3*J^tiCi*>6. Sg6<Dlffi6a^ 

[0024] mvmrnrn) xmrnrnzmfomzmA 

~0 6 {C7nT= c©09tt3#&<JK:ra& 1 HJ60I£l^«tr 

7o±> mtomioicmtestitcmsffii 2t, msm 40 

7 2 £/M,-Ci»Um 7 0 (cjEfig£$l«&*EIM[l 73i 

-cmmztix^z. 05. 06tc^-r«ifcittti'g7 o» 
7 0 c*^fig$nri>s 0 mm* y 7 0 c©s?3{a 

6 £K£? + * * 0 . Sffi 6 £S«I9:H® 1 0 tcHSf 
•5. c©ffi«:@5£0/ct*3rc\ Kill*-* 2£le|!&;*-t± 

T3, Sl/X^3 6. »2/XJl'3 7Rc;S3yXjl/ 
3 8*>e>TO£?fc£i8TU HCC. tRSI£Sg4©X£tf 50 



- 2 1 2 3 4 0 

6 

>7*4 3«:llStl3-t±. il^'J 9 h4 4 c*^©©?l^ 

Amiss 7 ©ai&x >j 7 h 7 o c*^iffltH-r-2>. -rs 
(c«fc D^jS«©?i^S4©iii^x y v h 4 4 c icwm 

[0 0 2 5 ] *mi<Dm3mMW : $:M7^'*. C<DM 
■C«> ©3l^g4«#?I^M8CCJ:9#P$oJ^£3ttT 

80i, ^7^7 h 8 OfClf Snfc^i*-? 8 1 

SSg5i07*4 3SI£WciS^7^7 h 8 3±#>6& 
Z>. fit, mf%*-2 8 DM§g»rf-S£. J©^>^ 
4 3 RO*©? 1^4 llSABU iS${4g* s iO^^'C* 
•5, Hit, tR?l1f4 1 <tH£tf>X4 3££o&<-;i*§ 
tU4 2K«46JagP4 2 eiifiSh-CI,^©-??, ifcHSS 
4 2 efcj:f9©?l < g4 1 ©ffiMftS^riliSTSC £ fc-C 

ts. c©wc<tn«. *«6©j^. mmmcfoc 
r, ®?it4 i©3*^^'; ? h44c©i^$fitg. ftS 

[00 2 6] £ C *>-cmMVtcmcm&6 (DMffi 6 a £ 
1 ©a«SSffi 1 0 £©^WK«?T5»^«AL 
gl^©"C*S„ C©*„ 08 (A) lCnk-?m4m&&l 

©««: . * ;u ^ l cc||&?ggMvf i o -c©?P)SSgm 8 7 4 

gflSfl/TOS. ?i5«Sgm8 7« > 5fe^gP8 7a**>o 
ffljg|58 7 bi, PJSP8 7 b i-^^JggPS 7 c <tt?^ 

fiX3nri»s. sse^r^^^i (c@^l/c^c«. at 

m&mt8 7©$t^gP8 7 a«e#©5*tt^7(cJ:«3SS 

6 ommicmm-? s. ?pgs«gp*t 8 7 (c<t 0 . s«6 © 

Kffi 6 a i *)l> # 1 ©a«!9:SS 1 0 £ ©^W#?S:bft 
5©r. -e©giJ^©^tS5t?S©«A*IiIig^-S©tc**tJ 
Sfc. 08 (B) CCTnfilCC, »K6*iS^ 
Wr^S^icli. gagp©Kffl 6 a ^©?RiSs£©tftA 
^UliS-r ^ < . ?BJl.«gWt 8 7 6 ©fifflSB 6 f 
^-rSC<t*55f$U^„ ^*J?UBS«SP«8 7*^/c 

[0027] *^©^ 5 fmm*m 9 tc^-r. c ©b«i 

~Ci*. ^1>X;U3 6. ^2 ^X;U3 7R^S3 ^X;l- 
3 StCJi^-nfti^VUXS 6 e. 3 7 e. 3 8 e #$£flf 

sntfeo. ?STa^iSM-c*.2.«tc3nrt,^©-c t 

MJl©^i— {tec— S. 

I2yXJl/3 7Ry'03/X;l/3 8©n±fflCKC&£ 
L . 6 ©@3£c| :, <i>±©^ 1 > X;l/ 36* 6©<&I^Jfc 

fc. $fc t 2 5 0* C-ClB$fa^fiSU^c£C6. 



(5) 



ifc&g|S-C8 3 0=J->y* f-a-A. mi&$HV3 5 0*> * 

aCCttSl 1 icnk? ^fctSASWISmSfi/c. 
[0 02 8] 

^9©{ft«&P©ii§Tfi£A#< U S«<D@|gcM,v*> 

^kb. nSTsn as©^* <i>sf o 
a«©ffitF9tcr6i*>5(coft-c4>&< &s©-c> s 

^©M^©JI<*©£3-<tCt--JlW*<J t U &„ 

[0029] *^©|5iig^s;^g{c <: fcn« < a&© 
a*. (ia/Sia) ©Jt#*#w©Bttr*-sT*>. ?r 20 



ts«£#ss«<DSMMK:«A-r 5ci sns. 
[0030] ttc^BMco^^mmsic^tni. m 



^¥5-2 1 2 34 0 
8 

[12] tRgmcD^Pffiar&s., 

[03 1 5R3l < B©$rffi0t?£>£ <> 

[04] m2H*at?<I«:*^-5»^g©^^®-c&S. 

[0 5] i«ffl , B©¥M0'T?£>£ < , 
[0 6] iSHmcDBrffiH-C&S. 
[07] »3H^©SgB©»ra0-C*-5). 
[08] (A) «^4HSS0II©Sg|5<D»T®0 > (B) t* 
SS|5©^ i ffi0-C&S„ 

[09] m5mmM<Dm&<D&imm-vit>z. 
[0io] ee*^gcD^0-c*So 

[011] e^^g-C^L-fcSSi^U^icD^W^t 
ifi£*vr»T®0-C£>S„ 

[012] ^^^©^©^m^t^fi^ 
[*?#©taw] 

0*. l«sM/#. 2«lfg8&- ; &-#. 3 (Ji&tfcl&gB. 4 

izwnmm., io»s«is:ss, 3o««*&ss. 3 6« 

8 kjthm&k. 8 7 wsBBt^sett^ft^ 



[01 ] 



[05] 



r 



3 

A. 



38 37 36 



35 — o 



41- 



[033 





[09] 




[06] 



38e 
38 37 38 




44c 



4 42 




70c 



70c 



70 



II 



(6) 



m&W-5-2 1 2340 



4] 



8 


44a y\ 
44 







41 



42 




[07] 



[08] 



426 




44c 



44c 




87a 



87b 




[010] 



803 




[011] 



^805 S ^807 



807a 




12] 



805d 805C/W2/805 

t , W1 

WUw ir^ '^-Jl 800a 

W1 

WT 

805d '805c qai 
W2 801 




(72)^« fiis mm 



SfcU&gEB rtJ h 3 * HT 1 h 3 *t 



